
Reactivation of Apparently Inactive Cases
of Pulmonary Tuberculosis

I. D. LITWACK, M.D., and JOHN GARDNER, M.D.

MEDICAL authorities concerned with pul¬
monary tuberculosis have theorized about

a probable reactivation rate among persons with
inactive disease and the presumed spread of
tuberculosis to their contacts. This study is
a followup investigation to establish the extent
of reactivation among persons with apparently
inactive disease known to the Long Beach
(Calif.) Department of Public Health. Also
sought was an adequate method for supervising
those with inactive tuberculosis to insure con¬

tinued inactivity of their disease.
The desirability of continued supervision of

patients with inactive pulmonary tuberculosis
was suggested at the Arden House Conference
on Tuberculosis (1). In Los Angeles County,
efforts toward this goal are being made by the
Inter-Agency Council Committee for Tubercu¬
losis Control (2).
The reactivation of apparently inactive cases

of pulmonary tuberculosis has drawn increasing
attention from both clinicians and those in pub¬
lic health. Low in 1959 reported on the relapse
rates in a 2- to 11-year followup of patients
with pulmonary tuberculosis. He found that
8.08 percent of his group, which had received
multiple drug therapy containing isoniazid for
6 months or more, had reactivated disease (3).
In an Olso study, Garegg, who followed 509
patients with apical fibrosis during the years
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1936-45 through a maximum of 20 years, found
the disease of 3.08 percent of the male patients
and 3.02 percent of the female patients became
reactivated (4). A study at the Veterans Ad¬
ministration Hospital in Memphis, Tenn., re¬

ported by Phillips, showed the disease of 23
percent was reactivated. The subjects were 726
patients with pulmonary tuberculosis treated
between 1947 and 1953 who were followed for
3 years after their first discharge from the
hospital (5).
The subjects in most studies of reactivated

disease have been Veterans Administration hos¬
pital patients or patients discharged from sana-
toriums. The Long Beach study is unique in
using patients from the tuberculosis registry
of a local health department.

Objectives
The study had several objectives. These were

(a) to determine the number of reactivated
cases among persons with apparently inactive
pulmonary tuberculosis; (b) to obtain data,
for both the reactivated and inactive groups, on

sex, age, extent of disease, and type and dura¬
tion of treatment; (c) to compare the extent of
disease in the reactivated group with diagnosis
at the time of inactivation; (d) to establish and
maintain a register of inactive cases of pul¬
monary tuberculosis; and (e) to determine an

effective method of following inactive cases to
prevent reactivation.

Methodology
The study began on October 2, 1961, and

ended June 30,1963. During this period, 7,590
records were reviewed. The records were those
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of all persons with a diagnosis of active pul¬
monary tuberculosis known to the Long Beach
Health Department from 1935 to 1960. Of
these, 2,536 with evidence that the person's dis¬
ease had become inactive were selected for study.
In making this determination, the definitions of
active and inactive tuberculosis given in "Diag¬
nostic Standards and Classification of Tubercu¬
losis," published in 1961, were followed (6).

Several reasons were responsible for exclud¬
ing 5,054 records from selection for the study.
These were death (635 persons had died) ; birth
in 1875 or earlier (these persons, if still alive,
were assumed to be too old to participate in the
study) ; the criteria for the diagnosis of "active"
given in their records did not conform to pres¬
ent standards for the definition of this status;
or information on X-rays or results of bacterio¬
logical studies was incomplete.
Current addresses for the 2,536 persons were

sought in telephone and city directories or by
contacting relatives and physicians mentioned
in the records. Names of those 60 years or older
without a current address were checked with
vital statistics records to determine if they had

died. Valid addresses could not be obtained for
1,028 persons.
The remaining 1,508 persons were invited by

letter to participate in the study. Letters sent
to those living in the Long Beach metropolitan
area, which includes portions of Los Angeles
and Orange Counties, asked former patients to
visit the health department for a chest X-ray
and bacteriological studies. The letters sug¬
gested that, if they preferred, the patients' pri¬
vate physicians could perform these examina¬
tions.

Invitational letters to those currently resid¬
ing outside the Long Beach area asked them to
visit their physicians or local health depart¬
ments for chest X-rays and bacteriological
studies. Results were to be forwarded to the
Long Beach Health Department. Letters were

also sent to the health department of jurisdic¬
tion and to hospitals and other health agencies.
Mailing record cards with notations of letters,
calls, and results of attempts to contact patients
were kept for each person.

Incorrect addresses caused 285 letters to be
returned, and another 539 brought no response.

1 Includes one person with primary tuberculosis.
2 Includes one person with miliary tuberculosis.
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Table 2. Treatment received by patients with
reactivated and inactive tuberculosis

Eelatives of some patients informed the depart¬
ment that the patients were not available for a

variety of reasons.

A total of 399 responses were received to the
letters. Of these, 843 persons visited the Long
Beach Health Department, and 28 others, under
the care of a private physician, gave the health
department permission to obtain the desired in¬
formation from him. Information concerning
another 28 was received from sources such as

hospitals and health departments. Only 16 re¬

fused to participate in the study.
Nurses interviewed each person who visited

the health department in response to the letters.
They completed an interval history consisting
of present address, occupation, and medical and
therapeutic regimens followed since the person's
last contact with the health department. A 14-
inch by 17-inch chest X-ray film was taken, and
the person was asked to submit sputum speci¬
mens for study. (Each was a 3-day accumula¬
tion of morning expectoration, kept in the re-

frigerator and brought to the health department
on the third day.) If unable to raise sputum,
the patient was asked to have a gastric exam¬

ination. The respondent also signed a form giv¬
ing the department permission to obtain infor¬
mation from his private physician and other
health agencies. Other members of his family
were encouraged to have a chest X-ray taken
at the health department.

Bacteriological studies were extended over a

2-month period to allow time for adequate cul¬
tures. All studies included a Xiacin test to ex-

clucle unclassified mycobacteria. A health de¬
partment physician reviewed the test results

and completed the study history form. The
latest chest X-ray was compared with earlier
films available in the patient's records.
Cards for the tuberculosis register were filled

out for all patients currently residing in Long
Beach. These contained identifying data and
information on type, extent, and status of
disease.
A summary of findings was sent to the pa¬

tient's private physician, and the patient was

notified by mail of the test results. Persons
with positive chest X-rays or bacteriological
findings indicating active disease were urged to
obtain medical care. Continued supervision
and treatment was to be provided by private
physicians or the health department, depend¬
ing on the patient's choice and his financial
eligibility for health department care.

Results

Evaluations were completed on 383 persons,
or 15 percent, of the 2,536 selected from the
records. Thirty-one persons, or 8.09 percent,
were found to have reactivated disease, and the
status of 352 persons remained inactive.
Moderately advanced tuberculosis was the

most frequent diagnosis in both the inactive
and reactivated groups: 58 percent of those
with reactivated disease and 42 percent of the

Table 3. Duration of drug therapy by extent
of disease for persons with reactivated and
inactive tuberculosis

Disease status *

Reactivated_
Minimal_
Moderately advanced
Far advanced_

Inactive_
Minimal_
Moderately advanced
Far advanced_
Primary_
Miliary_

Total

31
7

18
6

352
144
149
57

1
1

Chemotherapy

None

20
4
12
4

202
87
89
26
0
0

Less
than

2
vears

5
1
3
1

92
35
38
19
0
0

2
years
or

more

6
2
3
1

58
22
22
12
1
1

1 Disease status was classified according to definitions
in reference 6.
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inactive group. In the reactivated group about
23 percent had minimal disease, and 19 percent,
far advanced; among those with inactive dis¬
ease, 41 percent had a diagnosis of minimal dis¬
ease and 16 percent far advanced (table 1).
Men outnumbered women in both groups,

comprising 55 percent of the reactivated group
and 60 percent of those with inactive tuberculo¬
sis. Most of the 383 persons in the study were

in the 35-64-year age category, forming 71 per¬
cent of the reactivated group and 74 percent of
the inactive group. Of the reactivated group,

only 2 were under 35 and 7 were 65 or older. In
the inactive group, 8 percent were under 35 and
18 percent were 65 or older.
At the start of the study, we attempted to

collect data on other factors such as changes of
occupation, social status, and presence or ab¬
sence of alcoholism which other researchers
have found significant in determining risk of
reactivation. However, because this informa¬
tion was difficult to obtain and added an un¬

manageable number of variables, it was decided
to omit such factors from the study.

Table 4. Results of X-ray and bacteriological studies of patients with reactivated tuberculosis

Patient and
diagnosis

Sputum concentrate tests

lst 2d 3d

Sputum cultures

lst 2d 3d

Gastric cultures

lst 2d 3d

X-ray
change

Minimal:
1. P.A
2.
3.
4.
5.
6.
7.

A.C__.
E.C__.
M.D..
D.J__.
S.T__.
G.W..

Moderately
advanced:
8. E.B_.
9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

S.C-
L.D.
H.H_
B.H.

G.H....
A.K_
M.L___.
J.M_
J.M_
J.N_
W.M.._
C.P_

21. R.P---
22. N.S__.
23. N.S...

24. M.W.1-.
25. L.Z_

Far advanced:
26. H.A_
27. P.A_
28. R.A_
29. W.H...

30. J.T.i___
31. R.W..-

+

+

+Few

+
+
+
+Few

+ Mod.

+Few

+Rare

+

+

+ Few

+
-1-In.

+

+
+
+Few
+

+

+ Rare

+

+Few

+
+Few
4-Rare
+Few

+
+
+
+Few
-fln.
+In.
+ Rare
+Con.
4-Rare
-fFew
-1-Rare
-j-Rare
-f-In.

+
+ Few

+
+ Rare

+
+
+Few
+

+

+

+ Mod.

+In.

H-Rare

+

+ Mod.

+Rare

+Rare
4-Rare

-fFew +In.

+

+In.

+

+

None.
Do.
Do.
Do.
Do.
Do.

New in-
filtrate.

None.
Do.
Do.
Do.

New in-
filtrate.
Do.
Do.
Do.

None.
Do.
Do.
Do.

New in-
filtrate.

None.
Do.

New in-
filtrate.

None.
Do.

Do.
Do.
Do.

New in-
filtrate.

None.
New in-

filtrate.

-f-Rare=l-6 colonies per tube.
+Few=7-20 colonies per tube.
4-Moderate= 21-60 colonies per tube.
4-Innumerable=more than 100 colonies per tube, but

colonies are separate.

+ Confluent=Innumerable colonies per tube but not
separated.

1 Deceased. Laboratory tests performed during hos-
pitilization prior to death.
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Data on types of treatment and duration of
chemotherapy for the study groups were ob¬
tained from the interval histories. The drugs
commonly prescribed for tuberculosis patients
are isoniazid, para-aminosalicylic acid, and
streptomycin.
A smaller percentage of the persons with re¬

activated disease had received drug treatment
(35.5 percent) and had undergone one or more

surgical operations (22.6 percent) than those in
the inactive group, of whom 42.6 percent had
taken drugs and 29.5 percent had been treated
surgically (table 2).

Analysis of data on duration of drug therapy
showed that of those with reactivated disease,
6 had had antituberculosis drugs for 2 years or

more, 5, for less than 2 years, and 20 received no
drugs (table 3). In the larger inactive group,
58 had received chemotherapy for more than 2
years, 92 for less than 2 years, and 202 had had
none.

Details of bacteriological findings and evalu¬
ations of X-rays of the 31 persons with reacti¬
vated disease are given in table 4. Two of the
group were deceased. Their deaths came to our
attention for the first time during the routine
followup by letter, and they were therefore in¬
cluded in the study. Previous X-rays in the
patients' records were compared with those
taken during the study to ascertain changes.
Films of 22, or 71 percent, showed no evidence
of change; 9 revealed a new infiltrate. Chest
X-rays of those in the inactive group showed
no change in disease status.

Diagnoses of 10 patients with reactivated
tuberculosis changed from that recorded at the
time of inactivation (table 5). Films and bac¬
teriological studies indicated improvements in
the disease status of five; two had changed from
moderately advanced to minimal and three
from far advanced to moderately advanced.
The only relationships between treatment re¬

ceived and X-ray change appeared in these
films showing evidence of healing.

Cases of reactivated pulmonary tuberculosis
undoubtedly exist among those who did not re¬

spond to letters inviting them to participate in
the study and among those for whom no cur¬

rent address could be obtained. We will rec-

ommend that additional efforts be made to
investigate this group at a later date. The rec¬

ords of the 635 deceased persons will be fol¬
lowed to determine if active pulmonary
tuberculosis was a cause of death.

Summary
To investigate the degree of reactivation

among persons with inactive pulmonary tuber¬
culosis, the records of 2,536 such persons known
to the Long Beach (Calif.) Department of Pub¬
lic Health during the period from 1935 to 1960
were selected for study. Examinations, in¬
cluding X-rays, sputum and gastric cultures,
and interval histories, were completed for 383
persons. Thirty-one, or 8.09 percent, of these
were found to have reactivated disease; 7 were

diagnosed as minimal, 18 as moderately ad¬
vanced, and 6 as far advanced. X-ray films
taken during the study were compared with
available earlier films; those of 22 patients with
reactivated disease showed no evidence of
change. In the reactivated group, 20 had re¬
ceived no chemotherapy, 5 had had antitubercu¬
losis drugs for less than 2 years, and 6, for 2
years or more.

The disease of 352 persons remained inactive.
Of the 144 with a diagnosis of minimal tuber¬
culosis, 122 had received no drugs or had taken
them for less than 2 years; 22 had had drugs
for 2 or more years. Of the 149 with moder¬
ately advanced tuberculosis, 127 had taken no

drugs or taken them for less than 2 years, and
22 had had chemotherapy for 2 or more years.
In the group of 57 with far advanced tubercu¬
losis, 45 had had no drugs or had taken drugs
for less than 2 years, and 12 had received drugs
for 2 years or more.

Table 5. Changes in diagnoses of patients
with reactivated tuberculosis

Diagnosis at inactivation and at
reactivation

No change_
Minimal to moderately advanced_
Moderately advanced to minimal_
Moderately advanced to far advanced_
Far advanced to moderately advanced_
Etiology undetermined* to moderately
advanced_

Total_

Number
of patients

21
1
2
3
3

31

1 Diagnosis at time of inactivation made on X-ray
evidence only; no laboratory confirmation.
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Conclusions and Recommendations
TIlis study of cases of inactive tuberculosis

knowni to the Long Beach Healtlh Department
shows that reactivation does occur; the 8.09 per-
cent of the study group which became reactive
is equal to 80.9 reactivationis per 1,000 cases.
Obviously, inactive cases are an important
source for casefinding and represent a possible
reservoir of infection in the community.
Based on the results of the study, we make

the following recommendationis concerning
cases of inactive pulmonary tuberculosis.

1. Annual muedical supervision is needed for
years following iniactivation aind possibly for
the rest of the patient's life.

2. Include in medical supervision bacterio-
logical studies as well as a comparison of the
latest chest X-ray film witlh earlier films.

3. Place all patients whlo lhave not received
adequate antituberculosis tlherapy on a proplhy-
lactic mnedical regimen for 2 years to avoid
reactivation.

4. Institute an extensive orientation program
so that botlh physicians and patients under-

stand the necessity for conitinluinig inedical
supervision.
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November 29-December 2, 1964: American Medical
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